Abstract: Sexual dimorphism and age-related differences are sources that contribute to morphologic and physiologic variation within animal populations. Measurement of animal performance may indicate whether this variation is functionally relevant. Our study aimed to experimentally test this statement in a captive population of House Sparrows (Passer domesticus (L., 1758)) by examining age-and sex-related differences in escape response and its relationship to several morphological (tarsus, wing, tail lengths, and body mass) and physiological traits (cell-mediated immunity, natural antibodies, complement activity, hematocrit, and stress response). Escape response from a predator is considered a good variable to measure animal performance, because natural selection clearly favours individuals that avoid predators successfully. Our experimental design also aimed to standardize possible confounding factors affecting escape behaviour under natural conditions. We exposed sparrows to short episodes of high predation risk by simulating the attack of a predator and assumed that the capture order of individuals was related to their escape capacity. The optimal strategy was the immediate escape response for all individuals. We found that first-year males were the best escapers. In support of the hypothesis, juvenile males gathered a better optimum of several morphological and physiological characters that related to capture order.
Introduction
Because natural selection favours individuals that avoid predators successfully, predation is considered one of the most important selection pressures in shaping prey behaviour. In fact, numerous studies demonstrated that animals respond quickly and adaptively to changes in the risk of predation (Lima and Dill 1990; Kats and Dill 1998; Lima 1998) . One strategy that evolved in response to predation pressures is flocking for feeding, which has shown to have effective dilution and confusion effects on predators decreasing the vulnerability of individuals (Cresswell 1994; Roberts 1996; Watson et al. 2007) . However, when a flock is under predator attack, benefits gained through the dilution and confusion effects decrease rapidly so that immediate escape is the optimal response (Quinn and Cresswell 2005) . Therefore, when being chased by a predator, high levels of flightiness limit the risk of being captured, and take-off velocity and flight performance will determine escape ability and predation risk (Walker et al. 2005; Veasey et al. 1998 and references therein).
The mechanics underlying variation in flight performance are partially determined by variation in morphological traits, especially wing area and muscle mass to body mass ratio (Verspoor et al. 2007 ). Furthermore, take-off and escaping are also energetically highly demanding activities and animals under energetic stress or a poor state of health are forced to allocate fewer resources to antipredatory behaviour (Ydenberg and Dill 1986; Lima and Dill 1990; Sih 1992; Dial and Biewener 1993) and are more likely to be captured by predators (Temple 1987; Møller and Erritzøe 2000; Møl-ler and Nielsen 2007) . Therefore, variation in body condition, health status, and stress response between individuals will also determine prey vulnerability (Lima 1998; Navarro et al. 2004; Martín et al. 2006; Møller and Nielsen 2007; Alzaga et al. 2008) .
Within populations, individual animals may vary considerably in morphology and physiology; sexual dimorphism and age-related differences are sources that contribute to this variation (Owen et al. 2005; Kilgas et al. 2006) . Still, the degree to which morphological or physiological variation is related to ecological variation in males and females, or between juveniles and adults, remains largely unexplored (Hendry et al. 2006; Brecko et al. 2008) . It is predicted that measurement of animal performance, like escape capacity from a predator, may indicate whether morphological or physiological variation observed influences performance in a similar way in males and females or juveniles and adults (Brecko et al. 2008) . Our study aims to experimentally test this prediction in a captive population of House Sparrows (Passer domesticus (L., 1758)) by examining age-and sexrelated differences in escape response and its relationship to morphological and physiological traits.
Studies in the wild often have to take into account numerous confounding factors that may affect predation risk and escape response between sex and age classes, such as visibility and riskiness of the habitat, previous experience, and also the variety in potential predators (Barnard 1980; Caraco et al. 1980; Koivula et al. 1994; Quinn and Cresswell 2004; Devereux et al. 2008 ). In addition, secondary sexual characters (ornamentation, song) have been shown to increase predation risk, being more costly to low-quality than highquality individuals in terms of predation rate, risk-taking, and escape response Nielsen 1997, 2006; Møller et al. 2008) . By performing the study on a captive population where environmental conditions were equal for all individuals, we aimed to homogenize possible confounding factors affecting escape response among sex and age classes. In addition, predation risk and previous experience was also similar for all individuals, as most individuals were born in captivity (see Materials and methods) and had not been captured before.
Our experimental design exposed sparrows to short episodes of high predation risk by simulating the attack of a predator. In this situation, the optimal strategy was the immediate escape response (Lima and Bednekoff 1999; Quinn and Cresswell 2005) and we assumed that the capture order of individuals was related to their escape capacity. So the fate of each individual depended on their reaction time, take-off velocity, flight performance, and their endurance (Hilton et al. 1999a (Hilton et al. , 1999b Quinn and Cresswell 2005) . From all individuals, we measured the following morphological traits: tarsus length, body mass, wing length, and tail length; simultaneously we took several health related parameters (cell-mediated and innate immune response, hematocrit) and measured the stress response (corticosterone). We studied which morphological and physiological variables explained capture order, and if these effects were similar between sex and age classes, thereby indicating if this variation may be functionally relevant. It can be predicted that individuals with the best physical attributes to escape and the best physiological condition will avoid capture for longer. If the variables that influence escape response are sex-or age-related, the group that gathers the better physical and physiological traits to escape will be the one to be captured last.
Materials and methods

Experimental procedure
The experiment was performed in January 2007 in a captive colony of House Sparrows at the Science Faculty of the University of Granada (Moreno-Rueda and Soler 2002; Moreno-Rueda 2003) , where a preliminary similar study has been performed previously, but with another population of sparrows, different methodology, and only morphological parameters (Moreno-Rueda 2003) . The study population has been kept in a 45 m 3 aviary since 2003, where the sparrows have been breeding successfully since then (López de Hierro and De Neve 2010) . Population size at the moment of the experiment was of 74 individuals (50.1% males). Of these, 60 individuals (50% males) were born and raised in the aviary and 42 of these were juveniles born the previous breeding season that the study was performed. All the sparrows were individually colour-ringed as fledglings or when captured in the wild (for further information on this captive population see Moreno-Rueda and Soler 2002, López de Hierro and De Neve 2010) .
For the experiment, the sparrows were drawn together in one of the larger units of the aviary (4 m Â 2 m Â 2 m). Then, always the same investigator (J.D.I.-A.) simulated a predator entering the aviary and chasing sparrows with a sweep net of 50 cm in diameter. Prey have evolved antipredator responses to generalized threatening stimuli, such as loud noises and rapidly approaching objects (Frid and Dill 2002) and many animals react to humans as if they were potential predators (Martín et al. 2006 and references therein) . The captive population of sparrows was kept isolated from human disturbance and only during feeding did the birds come shortly and visually in contact with humans. We are confident that the investigator with a fast moving sweep net simulated a predator attack because birds started escape response from the moment the investigator entered the aviary and continued escaping intensively from the sweep net until the investigator left the aviary. Moreover, capture order did not differ between the 60 individuals born in captivity and the 14 born in the wild (general linear model (GLM), F [1, 72] = 0.05, P = 0.82).
The investigator entered the aviary and, once positioned in the middle (when birds were already escaping), he started the first attempt of capturing an individual (the closest or easiest one to capture), without fixing his attention specifically on any. If this individual could escape the attack, the investigator did not continue to chase that specific individual, but changed his attention to another one, and so on until an individual was caught. Chasing lasted not more than a few minutes and we spread the capturing in shifts of 30 ± 5 min where 10 birds were captured consecutively. Between shifts, the aviary was left alone and visually isolated to allow birds to rest and feed for several hours. Capturing was done in 3 successive days.
Captured sparrows were identified and a blood sample was collected immediately (within 3 min) by puncturing the brachial vein and collecting two 75 mL aliquots in heparinised capillaries and stored in a cooling box at temperature just above freezing. Thirty minutes later, birds were bloodsampled again. Within a period of 2 h, capillaries were centrifuged for 5 min at 10 000 revÁmin -1 . The hematocrit (%) was measured from the first sample, and plasma was separated and stored at -20 8C until further laboratory analysis. From each bird, morphological traits (lengths of wing (accuracy 0.1 cm), tail (accuracy 1 mm), and tarsus (accuracy 0.01 mm), and body mass (accuracy 0.01 g)) were also measured after the first blood sample was taken (L.D.N. and M.S.). After handling, birds were placed in individual cages, isolated from human disturbance, with food and water ad libitum until the experiment was finished.
Immune response assays
We measured one component of adaptive immunity, the cell-mediated inflammatory immune response, which provides important protection against infections by viruses and intracellular bacteria (Lee 2006) . After blood-sampling and biometrical measurements were taken, we estimated the in vivo cell-mediated immune response following standardized protocols (Cheng and Lamont 1988; Soler et al. 2003; De Neve et al. 2007 ). Briefly, we measured wing-web thickness (the skin between humerus and ulna-radius; Mitutoyo digital pressure-sensitive micrometer, model IS-CI012, ±0.01 mm) and injected birds subcutaneously with 0.2 mg phytohaemagglutinin-P (PHA-P; Sigma Chemical Co., St. Louis, Missouri, USA) dissolved in 0.04 mL of physiological saline solution. When finished handling, sparrows were kept in individual cages, and 24 h after injection, wing-web thickness was measured again. The cell-mediated immune response (hereafter PHA response) was estimated as the change in wing-web thickness.
Furthermore, two components of innate immunity were measured, natural antibodies (NAbs) and complement activity (complement). Natural antibodies are a component of adaptive immune defence and provide a first line of defence against pathogen attack (Ochsenbein et al. 1999) . Complement proteins are a constitutive component and are involved in a catalytic cascade that is important in identifying and killing microbes, providing a rapid first-line defence (Carroll and Janeway 1999) . To estimate the levels of circulating natural antibodies and complement, we used the hemolysishemagglutination assay developed by Matson et al. (2005) . This assay is based on NAb-mediated complement activation and red blood cell agglutination. Quantification is done by a serial dilution of plasma samples with phosphatebuffered saline in a 96-well assay plate, which was then incubated with the same amount of rabbit red blood cell suspension for 90 min at 37 8C. Natural antibody titres and complement activity are scored as -log 2 (D + 1), where D is the highest dilution at which agglutination (NAb) and lysis (complement) of red blood cells is observed. All quantifications were blindly made by L.D.N.
Corticosterone assay
A variety of environmental stimuli may be perceived as threatening and consequently result in activation of the hypothalamopituitary-adrenal (HPA) axis. Activation of this neuroendocrine axis can result in an acute and substantial elevation of plasma levels of glucocorticoids (Sapolsky et al. 2000; Norris 2006) . Circulating corticosterone in a plasma sample collected within 3 min of capturing a bird is generally assumed to represent the animal ''pre-stress'' corticosterone levels (baseline corticosterone), and after 30 min of capturing, the elevation of glucocorticoids in response to the stressor can be measured (Romero and Reed 2005; Lendvai et al. 2007) .
Plasma corticosterone levels were determined by radioimmunoassay following the procedure detailed in (Lormée et al. 2003) . Briefly, circulating corticosterone was measured after diethyl-ether extraction from samples by radioimmunoassays using antiserum. Corticosterone antiserum was developed in rabbit against cortiosterone-21-thyroglobulin (C8784; Sigma Chemical Co.). Cross-reaction was 20% with 11-deoxycorticosterone, 15.7% with progesterone, 8.8% with 20a-hydroxyprogesterone, 7.9% with testosterone, and <5% with other plasma steroids. Duplicate aliquots of the extracts were incubated overnight at 4 8C with antiserum and 3 H-corticosterone (3000 cyclesÁmin -1 ). The bound and free steroids were separated by adding dextran-coated charcoal. The bound fraction was counted in a Packard liquid scintillation counter b (model 1600 TR; Packard, Canberra, ACT, Australia) after adding scintillant to samples. Intraassay coefficient of variation were 5.8% for corticosterone (n = 3 duplicates). The lowest concentration detectable was 195 pgÁmL -1 for corticosterone.
Baseline levels of corticosterone (blood sample within 3 min) were not always lower than maximum levels (blood sample at 30 min), indicating that the stress response in some individuals already started before being captured. So, the first sample collected from the birds did not always represent an accurate estimate of pre-stress, baseline corticosterone. Several studies already indicated that stressful events prior to capture may affect corticosterone secretion in response to handling (Love et al. 2003; Rich and Romero 2005; Walker et al. 2006) . Also, Lynn and Porter (2008) found that holding birds in a trap for 15 min before handling caused an activation of the HPA axis, showing increased baseline levels of corticosterone. Moreover, these birds were unable to respond to a novel stressor with greater corticosterone secretion.
Therefore, as a measurement of stress response, we calculated the difference between maximum level and baseline level (Dcorticosterone) to differentiate between individuals that already started stress response before handling and those who did not (Lynn and Porter 2008) .
Statistical analyses
First, all predictor variables were checked for a normal distribution (Shapiro-Wilks' test), and when required, transformed to improve the approximation to a normal distribution. Relative wing, tail, and tarsus lengths were calculated using the division of these variables by body mass (wingÁmass -1 , tailÁmass -1 , tarsusÁmass -1 ). As capture order, the dependent variable, cannot be normally distributed, models were always checked for some assumptions indicating the validity of the models: normality of residuals, no rela-tionship between predicted values and residuals, and a significant relationship between observed values and residuals.
Age-and sex-related differences in the measured variables and in capture order were analyzed using GLM with sex, age, and their interaction as fixed factors.
We first applied a principal component analysis (PCA) withdrawing two factors from both morphological and physiological variables, respectively, thereby reducing redundancy. The factors explained 80% and 55% of the variation, respectively.
Second, to evaluate which morphological and (or) physiological variables affected capture order (escape capacity), we applied generalized linear models (GLZ) on our data (normal distribution, identity link function). For model selection, we used information-theoretic model comparison based on Akaike's information criterion (AIC), which has been suggested to be a powerful tool especially where multiple hypotheses are plausible or multiple predictors are considered in combination (Anderson and Burnham 2002; Johnson and Omland 2004; Rushton et al. 2004; Guthery et al. 2005) . When correlations exist between the predictors, different combinations of predictors may yield models with similar explanatory power (e.g., Whittingham et al. 2006) .
Models obtained using PCA factors and AIC were very similar. We opted to use the last method because it was much more fine-tuned, using information from single variables that could be evaluated for differences among sex and age classes, which is important for testing the hypotheses of the present study.
Then, to decide which variables to include in the initial model, we first checked if the relationship with capture order differed between age or sex classes for each variable (GLM homogeneity of slopes model), and if so (P < 0.05), included the interaction additionally in the initial model. This was the case for the variables wing length, wingÁmass -1 , tailÁmass -1 , and PHA response with the age factor. No variables showed a significant interaction with sex on capture order.
Because too many variables and interactions had to be considered with the given sample size (74 birds), we decided to include morphological and physiological variables in different models. The initial model for morphological variables included body mass, tail length, wing length, tarsus length, tailÁmass -1 , wingÁmass -1 , tarsusÁmass -1 , age Â wing, age Â wingÁmass -1 , and age Â tailÁmass -1 . The initial model for physiological variables included hematocrit, Dcorticosterone, NAbs, complement, PHA response, and age Â PHA response.
The GLZ analysis computed the 100 best subsets based on the log-likelihood statistic, and for each model, AIC was computed (STATISTICA version 7.0; StatSoft Inc., Tulsa, Oklahoma, USA). Then we calculated Akaike's information criterion corrected for small sample size (AIC c ) to account for the low sample sizes (Shefferson et al. 2001; Anderson and Burnham 2002) . The models were ranked from best to worse according to differences in AIC c value relative to the best-fit model (D i ; Burnham and Anderson 1998; Shefferson et al. 2001 ). The best model has a D i = 0 and all models with D i 2 were considered equally parsimonious (i.e., candidate models; Burnham and Anderson 1998) . Inference was based then on the entire set of candidate models.
Further conclusions were made using relative Akaike weights (w i ), which were determined to examine the likelihood that a particular model is the best among the whole set of candidate models (Burnham and Anderson 1998; Shefferson et al. 2001) . Models with the lowest D i values have the highest w i values and the sum of the w i values of the candidate models equals one. The Akaike weights also give a measure of the relative importance of a variable by summing up the weights of the models including the variable (importance = 100% if the variable was included in all the candidate models). Furthermore, weighed estimates, SE, and lower and upper 95% confidence limits were calculated for each variable included in the selected models to evaluate their significance level.
Results
There were no significant sex-or age-related differences in capture order of House Sparrows (GLM; sex: F [1,70) = 2.1, P = 0.15; age: F [1, 70] = 0.9, P = 0.34; sex Â age: F [1, 70] = 2.5, P = 0.11). However, as seen in Fig. 1 , juvenile (i.e., first-year adults) males were the last to be captured. Juvenile males were significantly captured later compared with juvenile females (least signficicant difference (LSD) post hoc test; P = 0.02) and tended to be captured after adults (LSD post hoc test; adult males: P = 0.08; adult females: P = 0.09). Capture order did not differ between juvenile females, adult males, and adult females (LSD post hoc test; all: P > 0.65).
From the initial models with morphological and physiological variables explaining capture order, five and six equally likely models, respectively, were determined (D i 2; Table 1 ). Inference of the results will be made on these candidate models and the importance and significance of the effect of variables was weighted for each model (Tables 1, 2) .
With respect to morphological variables, tarsus length was the only variable included in all the candidate models (importance 100%; Tables 1, 2). Individuals with longer tarsus length were the last to be captured (Table 2, Fig. 2 ). Furthermore, interactions with age for wing length, relative wing length (wingÁmass -1 ), and relative tail length (tailÁmass -1 ) were included in some of the selected models (Table 1) . Importance of these variables oscillated between 17% and 35%. Although none of the weighted estimates of the interaction were significant (Table 2) , relative tail and relative wing lengths were more important for juveniles compared with adults (Figs. 3a and 3b , respectively) and juveniles with longer tails and (or) wings relative to their body mass had a disadvantage in their escape response as shown by the negative relationship with capture order (Figs. 3a and  3b, respectively) . Adults showed an overall positive relationship between wing length and capture order, independent of body mass (Fig. 3c) . Interestingly, when looking at differences between age and sex classes for these morphologically relevant variables for escape response, juvenile males, which tended to be captured last (Fig. 1) , were also the ones who tended to have the longest tarsus (Fig. 4a) and the shortest relative tail and relative wing lengths (Figs. 4b and 4c , respectively). Post hoc tests revealed that these differences with juvenile females were significant for relative wing length (LSD post hoc test, P = 0.02) (Fig. 4c) and marginally significant for tarsus length (LSD post hoc test, P = 0.06) and relative tail length (LSD post hoc test, P = 0.09) (Figs.4a and 4b, respectively) .
With respect to physiological variables, hematocrit and Dcorticosterone were included in all the selected models (100% importance; Tables 1, 2 ). Hematocrit showed a significant negative relationship with capture order (Table 2) ; individuals with higher hematocrits were captured first. On the other hand, Dcorticosterone was significantly positively related to capture order (Table 2) . This means that individuals with a large difference between baseline and maximum levels of corticosterone in plasma were the ones to be captured last. Complement activity from the innate immune response was also included in most of the selected models (66% importance) and its negative relation with capture order was marginally significant (Table 2) . So, individuals with the highest complement activity were the first to be captured. NAbs and PHA response were included in some models (30% and 12% importance, respectively), but their effects were not significant (Table 2) . When relating relevant physiological variables to sex and age classes, males had lower hematocrit than females (Fig. 5a ). Furthermore, juveniles showed a tendency of having a higher difference between baseline and maximum levels of corticosterone (Dcorticosterone; Fig. 5 b) . With respect to complement activity, age and sex effect was not significant, with females and adults having higher complement response (Fig. 5c) . Then, for all these physiological variables, juvenile males were again found within the groups with the best values in relation to capture order: low hematocrit, high Dcorticosterone, and low complement response.
Discussion
Capture order did not differ among sexes or between adults or juveniles. However, surprisingly, there tended to be an interaction effect of sex and age on capture order; post hoc tests showed that first-year (juvenile) males were the best escapers.
Several morphological and physiological variables explained capture order in our population of captive House Sparrows. Individuals with the best escape response from a predator attack were those with a longer tarsus (Fig. 2) , independent of age or sex. Tarsus length showed no significant sex-or age-related differences (Fig. 4a) . In sparrows, tarsus length has an important genetic component (Jensen et al. 2003) and was related to lifetime reproductive success, so it may be considered a fitness-related morphological character (Jensen et al. 2004 ). Tarsus length is probably related to take-off velocity within the aviary, where the escape response principally consists of short flights from one side to the other and tarsus is used to land and take-off from the aviary walls. So, individuals with a longer tarsus were probably those of higher phenotypic quality and were additionally enabled with a faster immediate escape response. Furthermore, the relationship to capture order for some morphological variables did show interactions with age. The selected models included the interactions between age and relative tail length and relative wing length, although their effect did not reach significance. Still, from the visualized interaction in Figs. 3a and 3b , it can be concluded that juveniles with a shorter tail and shorter wings relative to their body mass had the best escape response, whereas this was not the case for adults. This makes sense if juveniles have not acquired yet the same flight skills as adults. Then, for short escape flights in the aviary, long wings and tails with respect to body mass might be a handicap, especially for juveniles. In fact, the interaction between age and absolute wing length was also included in the selected models, with a positive relationship to capture order in adults but no effect in juveniles.
Interestingly, our results revealed sexual differences in development of morphological traits. Juvenile males had longer tarsus length than juvenile females (but there was no sexual dimorphism in adults), as well as shorter tail and wings with respect to their body mass. So, within first-year House Sparrows, males were favoured with respect to traits affecting escape capacity. It would, however, be interesting if future studies examining this topic also took into account other relevant morphological variables (e.g., wing-loading or pectoral mass) related to flight ability and take-off velocity.
With respect to physiological health parameters, we found a significant effect of both Dcorticosterone and hematocrit on escape response. Individuals that already initiated the stress response before being captured (negative or low values of Dcorticosterone; Lynn and Porter 2008) were caught at the beginning. Our experimental design forced sparrows to exhibit their greatest antipredator effort in high-risk situations, but high levels of flightiness may be unfavourable in the end because it leads too often to energy-consuming superfluous flights (Cresswell et al. 2000) . Thus, those animals that better supported this stressful situation were likely better able to reduce excessive flights and also to allocate efforts to feeding and recovery during low-risk situations, resulting in an improved endurance (Lima and Bednekoff 1999; Clinchy et al. 2004 ). Later-captured individuals had a positive Dcorticosterone value, and therefore did not or to a less extent initiate stress response before being captured. This effect of stress response on capture order was similar in adults and juveniles or males and females. However, juveniles apparently suffered a little less from early stress compared with adults (see Fig. 5b ). Hematocrit values related negatively to capture order, i.e., individuals with the lowest hematocrit were captured last. Although increased hematocrit values have generally been associated to healthy individuals in good condition (Svensson and Merilä 1996; Christe et al. 2002; Fair et al. 2007) , several studies also suggested that high values of hematocrit may point to increased work load, stress situations, or even infection by blood parasites (Saino et al. 1997; Hõrak et al. 1998; Fair and Ricklefs 2002; Fair et al. 2007 ). In addition, hematocrit also increases as a consequence of dehydration. Because sparrows are prone to water loss (Anderson 2006; Fair et al. 2007, p. 415) , in the context of our study, the increased hematocrit values in captured individuals likely indicate stressed, tired, and dehydrated individuals. Given that female sparrows are smaller than male sparrows (Cramp 1998; Anderson 2006) , they may be more prone to dehydration under a high work load, explaining their higher hematocrit values in our experimental context (Fig. 5a) . Stress response and hematocrit affected escape response independent of sex and age (no interaction with the slopes), but both variables showed an age and sex effect, respectively. Young males were found in the favoured groups: juveniles showed higher Dcorticosterone (positive relationship to capture order) and males had lower hematocrit (negative relationship to capture order).
With respect to immunity, only complement activity of innate immunity related negatively to capture order. Natural antibodies and PHA response were less important in influencing the escape response. The fitness consequences of natural variation in NAbs and complement in free-living animals are virtually unknown (Møller and Haussy 2007) and there are many potential causes of negative or positive correlations, or lack of correlation, between an immune parameter and a life-history trait (Lee 2006) . Sparrows are considered a fast-living species and may therefore rely more on constitutive and nonspecific immunity for defences (Lee 2006; Lee et al. 2008 ). So, a higher complement activity may indicate that the individual is fighting against infection. Although costs of constitutive complement activity are unclear today (Lee 2006) , the negative correlation between capture order and complement activity may indicate a tradeoff between resources used for both processes, indicating that an increased complement may be costly, at least in fast-living species. However, further experimental approaches are needed to confirm this possibility. First-year adults (juveniles) tended to have lower complement activity compared with adults (see Fig. 5c ), which could mean that their immune system was still developing (Mauck et al. 2005) . Also, males generally tended to have lower complement activity than females. In juveniles, this may be partly explained by a trade-off with growth (Mauck et al. 2005) . In adults, this pattern is in accordance with sexual dimorphism in immunocompetence found in many studies. It may be explained as the result of immunosuppressive effects of testosterone in males, or it may be the result of resourcebased trade-offs between male mating effort and immune defence, a trade-off that females do not make (Stoehr and Kokko 2006) . Young males were also here in the favoured group with respect to the relation complement activity and escape response.
In conclusion, we find support for the hypothesis that morphological or physiological variation may influence performance differently in males and females or juveniles and adults. Our results indicate that juvenile males possess morphological and physiological characters that enabled them to better escape in a high-risk predation situation.
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